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New Teohnologii, for Food Chain Activitiees 

Th ImpWatve of Equity for Women 

1rene T±nkw 

The world's food supply has become a top'c of internai'it-fdiplomacy. The World Food Conference in Rome in 1975focu!sed the atcencon of the world on the increased demandof the growing 'orld populatlon on food resources. Generally
there is opriml.sm concerring the ability of the 
scientificestablishment to respond to the food crisis with the new
technologies capable of keeping food production ahead of consumption. 1 
The World Food and Nutrition Study, completed bythe National Rasearch Council in 1977, emphasi:as chat 

The most important requIrement for the alleviation
of malnutrition is for the developing countries todouble their own food production by the end of the
century. We are convinced that this can be done
given the political will in the developing and
 
higher-income countries. 2
 

The basic strategy for ravid agricultural development,as outlined in the Rockefeller Foundation s.udy To Feed This
World is to increase both pr6duc:vityv and -arr's income.
"Each agricultural development effort'should hzve income generation tarough increased productivity au
3 a primarv objective. The im'portance of income in formerly subsistenceeconomies increases as =re and more crops and services be
1. See for enample Fred H. Sanderson, "Thein P. Abelson, Great Food Fumble"Food:?olitics, Nutrition, and .esearch Wash
ington, D.C.: AAAS, 1975. 
2. National. Research Couicil, World Food andNutrition Studv.
Washington, D.C.: National Academy of Sciences, 1977.
 
3. Worthman, S. & R. Cum=ings, To Feed This 'c:!d. Baltimore: 
Johns Hopkins ?ress, 1978, p. 235.
 

When you are through wits this,please pass it on or return it toWID Resource Center, Agency forInternational Oev•opnent, Room3243, Washington, D.C. 20523 
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come part o tha monetary economy. It is widely recognized 
that increasing product.Lon is only part of the solution to 
world hunger; to provida food for the world it is necessary 
to reduce extreme Poverty so that the hungry have money with 
which to buy food. Since the greatest concentration of pov
erty is among the rural people in the developing countries
 
who have l.ttle or no access to land, there is increased ac
tention to developing rural enterprises related both to the
 
agriculture and to infrastructure.5
 

More recently, a third strategy has been added to the
 
effort to alleviate world hunger and malnutrition: .o reduce
 
postharvest food loss. Conservative escimates indicate that
 
10 percent of durable crops such as cereal grains and grain
 
legumes are lost between harvest and consumption; a compar
able ig.e for nongrain staples such as yams or cassava and
 

for o~her perishables including fish would be 20 percent or
 
more. Technology applied to the storage, processing, and 
preservation of various foodstuffs should be able to reduce 
losses by 50 percent, automatically increasing available focd 
on the world market by 10 percent. 

These three strategies: increased production, greater
 
4
income-pcc-uc ng activities, and a reduc:ion in postharvest
 

food losses are widely accepted among. development planners as
 

olutions for meeting the world food crisis. All three 
strategies start from the need for putting a platform under 
poverty, and for ensuring basic human needs become available 
for the world's poor. Yat nowhere in thesG nr,stizious works 
.s there an acknowledgemeni: that over half of the axic,,l:ur
 
al labor in the developing countries is orovided bv woman,
 
that women do -ost of the postharvest food irocessina =i
 
presarvation, or tha wcmen cook most of the world's iood.
 

Biases in Fconomic Develooment Theory
 

There are two unexamined biases in conte~porar7 economic
 
development theory which throw up psychological roadblocks ;,o
 

4. A manor theoretical framework for this view .,ay be found 
in World Bank, The Assault on World ?overtv. 3al:imore:
 
Johns Hopkins Press, 1975.
 

5. Current development strategies are reviewed in the t'orld 
Bank Paper "Rural Encerpr .se and Nonfarm Fmplyment." Wash
ington, D.C., Jan. 1978.
 

6. National Academy of Sciences, ?osthar!7est "cod Losses in
 
Develovini Countries. Washington, D.C. 1978.
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the inclusion of women as equal partners in development.
first is Thethe continued perception of a dichotomy between
modern theand the traditional sectors, between the aconomic activities done Zor money and chose done as volunteer or citizen, between productive work and welfare activities. Satistics still tend only to reflect activities in the modern =at,stary economy; activities outside those boundaries are ncc
considered productive, and hence not vor4. 
Clearly the role
of an economic development planner is 
to modernize the country, to bring the aaricultural sector into the modern spic-a
by crop specialization, surplus productio, 
 improved marketing facilities, and mechanization. 
An increase in the Gross
National Product, it was argued for years, would bring a
higher improved standard of living for everyone by trlckling
down. 
 Nou the argument includes income-reneratiao 
at the 
bottom as 

- well; but the basic tenets nf Lhe theory go unquestion'ed." 


The second bias, the irrational rtereoty.es of ap.roprate roles for women which many men carry around with them,
interrelates with and is reenforced by definitio.s of acono,:ic activity. Essentially, in this vicw, women don't "work",
or if they do, they shouldn't; keeping women dependent on men
is a boon to the male ago. Thus a draft of an AID agricultural policy paper done in 1977 could suggest that a measure
of development would be -educing the number o. 
women working
in the fie.ds. 
 Almost anyone, male or fea.ale, would prefer
less arduous work than weeding or harvesting in the hot sun,
but only i alternative family income were provided either
through new jobs for the woman or through doubi-ng of theman's income. 
With neither alternative a part 
)fthe policy
plan, the statement clearly reflected a bias ab;aut suitableoccupatioas for women: caring-non-economical,__for 
husbaz.d
 
and children. 7 

Informal Sector
 

These two unexamined biases have combined ra
opment for poor men as well as poor women. 
skew devel-


First chs emphasis on recording statistics only for the modern sector has
 
7. The USA Club of Rome is exploringance through a project called 

the issue )f male domin"Xasculine/'emin4e Dimensionsof World Problematique," under the leadershii o" Elizabeth
Dodson Gray who has written "M.asculine Conscicu.;ness and the
Problem of Limiting Growth," 1973, mimeo. 
 Doro:hv Dinnerstain's The ,Hermaidand theMinotaur: SeualAranemencsHumanMaaise.. and: Harper & Row, 1977. exploresof the ;ai uleour world and argues that the present inexct'abe creep
toward self-destruction is 
a function of male p'ychosis.
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obscured all activity in the informal sector. Thus planners 
for Africa were given data which tells chem that only 5 per
cent of the women work. It is too easy to forget that such a 
figure applies only to the modern sacto, and then to obliter
ate, for planning purposes, the fact that 60 to 80 percent of 
the agricultural labor is done by women in Africa, or chat 
women dominate the marketing and processing of agricultural 
produce. 

Man, too, find employment in this informal sector of the 
economy. Somehow that is seen, for men at least, as a transi
tional phase. Post-industrial societies are not supposed to 
have an informal sector. It took the National institute of 
Mental Health to recognize the existence of an "irregular 
economy" in the United States and to fund studies of what the 

-. authors call "economic terra incognito." The concluding sec
tion of this study, "Potential Significance and Implications" 
notes 

This szudy is clearly rulated to the alienation of 
groups, neighborhood-btaied, from larger structures 
of the society-in thiis case from the conventional 
production and distribution systems. Partly, the 
irregular economy arises from a lack of institu
tional response to a misallocation of goods and 
services, i.e., to a failure of the distvibution 
and pri.cing systems to adjust and serve areas of 
tmmet needs. In the main, the study attempts to 
idJntifl these unmet needs and analyze the condi
tions under which neighborhcod-based co~ing Pat
terns develop A 

These comments clearly beg the question "what is work?" 
sLthleen Newland in her new book The Sisterhood of Man re
cords how differently different countries define which activ
ities are ircluded in national income accounts. She 
describes the long work days of Iranian nomad %onaen who, in 
addition to the care and feeding of the family, 

...haul water into the camp on their backs. They
 
milk and shear the animals, mostly sheep and goats.
 
They collect suc. edible plants, berries, roots,
 
and fungi as the iurroundings afford. They churn 

8. Berndt, Louise E., and Louis A. Ferman, "Irregular Econom
ic: Cash Flow in the informal Sector." Center for Metropoli
tan Problems, NI.24, 1977, mimeo. See also Dow, Leslie M. Jr., 
'1Righ Weeds in Detroit: The Irregular Economy Among a Net-work 
of Appalachian Migrants." Urban Anthropology, Vol. 6, No. 2, 
1977, pp. 111-128.
 



butter, make cheese and yogurt, and refinG the 
left-over whey into the daily beverage. Thcy spin 
the wool and oaut hair into thread or press it into 
felt and make clothes, tent cloths, and careta for 
their families' use. Fr" zaca cent-household of 
an extended family a woman Sees daily to collect
 
firewood from the brush; on the average, she spends
 
half a day at the task, plus another hour at the
 
camp breaking the torn-off branches of thorn-bush
 
into pieces small enough for the cooking fire.
 

In the national economic acc)uncs of Iran... the 
only portion of the nomaa woman's work that will
show up even as subsistence production is her out
put of woolen textiles and dairy products. If she
 
lived ii i:he Congo Republic instead of Iran, the
 
acnountants would also include her food-processing
 
activities in calculating the Gross Domestic Pro
duct, but they would omit her production of hand
crafted ariicles. Taiwan's bookkeepers also "would
 
leave out handicrafts; they would, however, assign

economic value :o the woman's water carrying and
 
rood gathering. But in NigeTia, it would be argued
 
that, in rural areas, wc. and water are free
 
goods, like air, and so i:a the human efforts that
 
make them useful.9
 

The inconsistencies of the present method of income ac
counts is increasingly apparent in rhn Unltad States today.
 
With the rise of f.o-income families, nearly hal f of the food
 
consumed in America is eaten outside the home. 
 Suddenly the
 
effort to 
feet the family has been moved from an invisible 
category to economic activity. Many of the services to the 
sick and infirm which were formerly undertaken by compassion 
ate volunteers, predominantly women, must now be paid for. 
While many women, as well as men, are anguished over the de
cline in volunteering, no one should be surprised. Money is 
the measure of success and status in the Uni..d States; non
productive activities are seen as peripheral and =arginal-ac 
least until they begin to disappear.
 

Women's Contributions to Family Survival
 

A second factor largely ignored is the "importance of the 
woman's economic activity to family survival. Among the 
poor, every family member that is able must contribute to the 
family support. Such support becomes even more crucial as
 

9. Newland, Kathleen, The Sisterhood of Man. NY: Norton,
 
1977, pp. 129-130.
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wdernization pushes the poor family to the margin. Ann 
Stoler has analyzed wom n's econoutic acti- .ties in Java in
 
relationship to the family budget and finds that the women in 
landless and Uear landless families earn one-third of the 
household's total income, a much larger share than contribut
ed by wives from larger la-dholding classes. 10 In Mexico the 
contribution of woman to their amilies' budgets varies by 
cultural group as well as class. 11 Not only do women con
tribute to family in , but because of their responsibili
ties to the family they often are more adaptable in %risis
 
situations. 12 

Particularly in Africa, the persistence of sex segrega
tion both in occupation and responsibilities means that every 
vommn is expected to provide food, clothes, and education for
 
.bar children and food for her husband from her own separate
budg-.-Duiring the Sahelian drought, many observers aoted 
that if the sauce to the millet gruel had only a single piece

of meat, that was the share of the husband who of course ate 
first. Peace Corps volunteers urged women co grind the meat
 
so that some protein might be left for the children; thay did 
not presume to suggest that the man contribute money to buy 
the food.13 As man's earnings have increased through cash
 
crops or urban employment, they often feel no obligation to
 
increase their share of child support. Recently a Keayan

woman sued her urban-dwelling husband in District Court for 
school fees for their son. His defense was that ha had pro
vided her with a piece of land; she was responsible for the 
care and Tchooling of the children. Surprisingly the judge
found for the woman who had argued that the size of the land 
made it impossible for her to save enough money for fees; be
sides, the husband was well-employed. 

Because African women provided the bulk of family sup
port, modern industry and plantations were able to siphon off 
the men withuut paying them wages sufficient to provide for 

10. "Class Structure and Female Autonomy in Rural Java,"
Si , Vol. 3., No. I (Autun 1977), pp. 74-89. 

11. Elmendorf, Hary, "Mexico: The Many Worlds of Ntoen," il 
Janet Zollinger Giele & Audrey Chapman Smock, Women: Roles 
and Status in Eight Countries. NY: John Wiley & Sons, 1977, 
Chapter 4. 

12. See, for example, Yarilyn Hoskins, "Vietnamese '..omen in a 

Changing Society," 1973, m1meo; and Stoler, op. cit.
 

13. Personal interview, October 1978.
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the entire f-Mily. 
A recant UN report coments this "functional rcationuship betyweu the subsistence and the modern
sector" iu Lesotho, South Africa provides 95 percent of the
cash ea"rne in Lesotho. At givenany ttze, close to 40 percent of the working-age male population resides in South Africa, thereby leaving the villages with a substantial numerical predominance of women. Since the men's earnings are not
sufficient, the subsistence output provided by women is 
necassary for ft xily sur ival. 14 

The pressures on the family of such migration patterns
have clearly contributed to the increasd numbers of womenheaded households around the world. 
Economic developmentpolicies which have left women behind in the subsistenceeconomy while pushing men into the modern sector encouragethe disintegratiom of the family. 15 
 Today betwe.n 25 and 33
percent of all houeholds are de facto headed by a woman due
to divorce, death, desertion, long term migration, or because
she never married. These female-headed households constitute
the poorest 
group in every country.16
 

Poor women, whatever their living arrangements, must
work to survive. 
Being invisible to development planners,
and being the poorest of the poor, they have as 
,agroup been
most adversely affected by development.17 ?erdi-a Huston
quotes their o~n words in her book Third World Wcmen Seak
Out: "Life is 
more difficult than before."-
 -

14. 
United Nat:.ons, "Development and lnternationa- Economic
Co-operation: Effective mobilization of women in evelopment."
A/33/2L3, 26 October 1978, p. 21.
 

15. For a longer exposition, see Tinker, I, "DevE:opment and
the Disintegration of the Family," Assignment Children.
UNICEF, 36, October-December, 1976.
 

16. Germaina, Adrienne, "Poor Rural Women: A Pol::y Perspective," Journal of International Affairs, Vol. 20, lo. 2,
Fall-Winter 1976-77. 
 Such figures are axtrapola,-:d from
micro-studies. 
An attampt to project this data :D the national level may be found in Buvinic, M. and N. Y3ussef,
"Women-headed Households: The Ignored Fac:or in Zevelopnent
Planning," a report submitted tD AID/WID, March 1)78, mimeo.
 
17. I have spelled :his process out in "Me 
Adverge Impact of
Development on Women," 
in Tinker, I. and
eds., Women and Michele 30 Bramsen,
or-d Development. Washington, D.C.: Overseas Development Council, 1977.
 

18. Chapter 2. NY: Praeger, 1979.
 

http:development.17
http:country.16
http:family.15
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Women and the Food Crisis 

The three major strategies for meeting the world's food 
crisis-increased production, greater income-producing activ
itLes, and a reduction in postharvest food losses--are also
 
strategies for aiding the rural poor women. 
Women in Asia
 
and Africa provide between 60 and 80 percent of agricultural
labor; they produce 95 percent of the village food supply in 
Keniya. Indeed, poor women everywhere work in the fields,

though such labor is often denied because of the status im
plications.19 Women's participation in processing, presey
ing, and preparing food is even greater than their participa
tion in production. Vomen's responsibilities to help feed
 
their families are becoming harder to fulfill as moderniza
tion restricts traditional activities which enabled women to
 
grow or eara food. Greater income-prnducing activities for 
women will have a more immediata impact on proving basic food 
and health to the poor than similar activities aimed only at 
men# 

In order for the food crisis strategies to accomplish

their goal of feeding the world, women must nct only be in
cluded in olanmnit. they must be central to it. Since devel
opment is essentia. to the i!troduction of new cechnologies,
 
women must be consulted in ti1e selection of new technologies,

trained in their use, and given means to control those most
 
related to their spheres of economic activity.
 

Below I will review the Impact of current development

policies and new technologies on women's work in the produc
tion, processing, preservation, and preparation of food, em
phasizing positive change while noting cases where women's
 
traditional activities have been undermined. 3ecause the
 
fetching of wood and the drawing of water are necessary to
 
carry out many of these food-chain activities, I will also
 
discuss household energy needs and the r2quirements of a safe 
water supply. Many technologies have long been available to 
increase the efficiency of these activities, even to provid
ing surplusses for sale. T will argue that the .ow priority
assigned to them is dirrc-tly related to the two unexamined 
biases under discussion. 

19. Dulansey, Maryanne, "Can Technology Help W'cmen Feed Their 
Families?" Report on the AAAS 'Workshop on Women and Develop
ment, May 1979. 

http:plications.19
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New Technologies and Women
 

Almost universally, new technologies fcr foood-chain ac
tivities have been introduced to men regardless of women's
 
contributions. Technology, because it is modern, is somehow
 
assumed to 'e appropriate ard understandable only for men,
 
not women. Besides, rural poor women are usua-ly illiterate,
 
and so presumed unable to alter custom to adopt new technolo
gies. Further, rural credit is scarce enough, and seldom is
 
extended to women because they lack assets for collateral.
 
Land is the major rural asset, and colonial governments reg
istered communal land in the man's name.
 

Women's uncertain access to land, credic, and education
 
prevents their access to and control of new technologies

which might help them out of the mire of pover:y so that they

.could afford land, credit, and education. This vicious cir
cle had intensified women's dependency on men .nrural areas
 
and undoubtedly encourages urban migration. Wth fragile
 
marriage patterns the rule rather than the exception, women
 
have little incentive to improve their use of 'and either for
 
production or for fuel-gathering, Given their incredibly
 
long workdays, poor rural women have almost no spare time
 
which they might use to learn new processing or preservation
 
technicues. Living at the margin, fearful that any change
 
would further reduce their ability to feed the-r families,
 
women are rightly suspicious of new technology. Interven
tions must nor only reduce the workday, but must also provie
 
sufficient income to buy the food or services which the woma
stops providing, and to pay for the cost of the technology.
 

To date, most new technologies introduced into agricul
tural production have had a deleterious effect on poor rural
 
women. Small machines for processing a-riculr=ral products
 
and new techniques for improved press!vation have had mixed
 
impacts. Technologies to relieve the drudgery of collecting
 
wood and refuse for cooking are only now being seriously con
sidered as the environmental impact of current usage patterns
 
tecomes apparent. The provision of water for zooking and
 
other household use has taken second place to .ater for irri
gation regardless of the Water for Peace campa4gn in the
 
1960s and the more recent agreements at the UN :;ater Confer
ence of 1977 on clean water for everyone by 1990.
 

I will briefly discuss each of these elements in the
 
food chain: 2roduction, proceosing, preservation, and orepar
ation, illustrating the types of impact that ne!, technologies
 
have had on women as differentiated from men. These various
 
activities are part of a continuous process; successful in
tervention in one area can trigger change in another. Often
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the spark vital for the first change came from new access to
credit, or land, or training frequently made possible through
women's networks or organizations. Strategies for increasing

woments access to and control of new technologies will be
presented in the final section along with a discussioa of delivery systems. Where possible I will note the varying impact which technology has had on different classes of women
 as modernization contributes to increased social stratification. 
My focus, however, is always on the rural poor women.
Yet even among this group distinctions are appearing.20 ThusThus while I argue throughout this paper chat women as agroup are bypassed by modernizacion and technology, I wish tostress the importance of refinLng the target groups whenever
projects &re undertaken to ameliorate their position.
 

Production
 

Women play a major role in all developing countries in
the different aspects of agricultural production: subsistence
 
crops, cash crops, market gardens, and small anima.* and fish
culture. The greatest impacts of 
technology in agricultural
production have been on cash crops such as bananas, cotton,

pineapples, rubber, tea, coffee, sugar cane, peanu:s, ana
sisal. 
While many of these crops are edible, they are seldom
part of the local diet. 
 Even where eating peauucs was traditional, for example, the demand on the internacional market
has pushed up the price to a point where local consumption

has dropped. The nutritional consequence of exporting this
high protein source have been widely noted. 
In fact, both
Asia and Africa are met exporters of high-protein foods and
 
net importers of high-carbohydrate Zoods.--!
 

Cash crops have competed for land and labor wich food
 crops. 
 Until recently little research went 
into Liproving

food crops. 
 Cnly as wheat and rice became exchange commodities in the international market have there been concrted
attempts to improve production. The resultant green revolution has affected rice and wheat, but other major subsistence
 crops such as yams and millet have yet to respond co research
efforts. 
Market crops and small animal breeding have received little research attenton, underscoring again the perteived dichotomy beeween the modern commercial sector and the
 
20. See for example Kathleen A. Scaudr, "Class and Sex in the
Politics of Women Farmers," Journal of Politics. Hav 1979; or
 
Ann Stoler, op. cit.
 

21. Ingrid ?almer, Food and the New Agricultural Tachnoloy.
Geneva: UN Research Institute for Social Development, 1972,
 
p. 70.
 

http:appearing.20
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traditional subsistence sector.
22
 

The impact of the new technologies both on subsistence 
and on cash crops varies both by major crop and by farming 
systems. Ester Boserup in her landmark book on Women's Role 
in Economic DeveloomentV3 relates women's sta:us to the need 
for her labor in subsistence food crops or animals. Thus the 
technology of the plow contributed to a loss in status his
torically; similar impacts are ricounted below when the in
troduction of the sickle in Indonesia or new crops in the 
Sudan lovers women's utility and hence their status. 

Africa
 

The change in women's status as a result of moderniza
tion can be seen most clearly in Africa. In the traditional 
societies, women held fairly independent and equitable posi
tions in both the nomadic and !ettled agricultural communi
ties. Such societies were also characterized by little so
cial stratification. Women did the bulk of farming work 
among the settled agriculturists. The major impact of tech
nology, being focussed on non-subsistence crops, has been to 
draw off land and labor from the food crops. Women continue 
to grow and control food crops, but because this sector has 
not been monetized, they must seek money from other activi
ties. The specifics of this impact vary from one society to 
another: 

-men migrate to urban areas or to mines in search of
 
income;
 

-women work cash crops in addition to subsistence crops
 
--omen's land is taken away for cash crops;
 
-new settlements ignore food needs and thus women's
 

productive activities.
 

The culmination of these trends, discussed in more decail be
low, is to increase the work of poor women while lowering her
 
status vis-a-vis men. Women from the growing elite classes
 
have tended to move out of food production, al:hcugh some
 
have become extension workers or bureaucrats in development
 
agencies.
 

Growing the subsistence crop has been increasingly lef:
 
to African women as men migrate to cities. Stacistics show
 
that one-third of farm managers in Africa south of the Sahara
 
are women, with even higher percentages recorded in some
 

22. Wortman, op. cit., chapter 7.
 

23. London: G. Allen and Unwin, 1970.
 

http:sector.22
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countries: 54 percent iv. Tanzania and 41 percent in Ghana. 
AlgeriA reported female participation in agriculture had more 
than doubled between 1966 and 1973.24 Yet women's crops and 
women's work continue to be largely ignored by extension 
services, 

Most cash crops in Africa are grown on small holdings. 
Thus, women are being asked not only to work their subsis
tence crop fields, but also to contribute their labor to cash 
crops. This added burden re.4nforces the inequity and inef
ficiency of the present practices according to Louise Fortman 
in her study of Tanzanlan agriculture, 

The inefficiency arises from the fact that women...
 
have limited access to..,information and land which
 
would allow theu to become more productive, This
 
differential access is based...on accepted social
 
norms and customs. Similarly, the heavy wor'. load 
already imposed on women often prevents them from
 
adopting improved 6chnology that requires addition
al labour inputs. Thus the present village and
 
household organization of labour limits the poten
tial for increasing production.
 

(W]omen bear a disproportionately large share of the
 
work Cof export crop cultivat:..on).,..Because of trad
itional rules of land tenure relatively few women 
are able to undertake cash crop production in their 
own right. Those who work on their husba:.ds' cash 
crops rarely receive a proportionate share of the 

25
 
proceeds.


Because women get few rewards from the produccion of cach 
crops, it iR no surprise that whenever there are comoe:ing 
demands between food and cash crops, they work on the food 

26 
crops. In the Gambia, where women receive the proceeds
from the sale of onions they grew, over 4,000 willingly work 

24. US document, Effective mobilization..., oa. cit.. p. 22.
 

25. INon and Tanzanian Agricultural Development," Dar es 
Salaam, Economic lsearch Bureau, 1978, m meo. 

26. Jean A. S. Ritchie, "Impacts of Changing Food Production, 
Processing and Marketing Systems c. the Role of Women, Im
pacts of the World Situation, Proceedings of the World Food 
Conference, 1976. Ames: Iowa State University Press, p. 133. 

http:crops.In
http:husba:.ds
http:cultivat:..on
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on this cash crop.27 The success of this onion scheme was 
such that the mn fp-mers was asked for assistance in plant
ing this crop, and t.,e government complied. The women, how
ever, refused to work on their husbands' onion crop though 
they continued to grow traditional crops on their husbands'
 
land, Apparently the men's onions withered.
 

Plantations are less cexon in Africa than in Asia, but
 
women in both continents have provided cheap labor. 
This
 
source of income is diminishing on the coffee and tea planta
tions in Uganda and Kenya. Thc introduction of insecticides
 
and fungicides have reduced the need for weeding by as 
much
 
as 85 percent,
 

Thus, technology has been used in a way that has
 
had detrimental and paradoxical consequences for
 
African rural women. While, on the one hand, the
 
technological changes in the modern agricultural
 
sector have deprived women of employment, the
 
shortage of simple technological improvements in
 
food-processing, energy and .iater supply, on the
 
other hand, has left he rural women overburdened
 
in their daily tasks. s
 

Both national governments, eager for foreign exchange,

agricultural experts, usfng the US 
as a model, have tended to

view the use of lanK for subsistence crops as inefficient.
 
According to one expert, wricng in 
 970, "...par:s of upland

Kenya could be devoted to vegetables, tea, dairying, and so
 
on, but instead they are used by housewives for grains that
 
take 9 to ii months to mature."29 Pressures to grow the more
 
profitable export.crops have reduced acreage allotLed to food
 
crops. Such changes have resulted in women losing their
 
traditional rights to grow their crops on communal land. 
 In
 
Upper Volta, a foreign development scheme for swarnp rice es
sentially turned the crop over to rnen through male extension 
agents wor'ng directly with men in :he villages. 20 In the 

27 Elliott R. Morse, et al.,"Strategies for Small Farmer De
velopment: An Empir-ical Study of Rural Developmen: Projects."

Prepared by Development Alternatives, Inc. for AZD, May 1975,
 
Vol. 1, p. 190.
 

28. Ibid., p. 24.
 

29. Peter F. M. McLoughlin in his edited "African Food Pro
duction Systdms." Baltimore: Johns Hopkins, 1970, p. 7.
 

30. Janice E. Baker,
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Cameroona, women were forced off the cleared lan' near the
 
village. Land near the village is nearly all taken up with
 
coffee and cocoa plantations.
 

Food fields are anywhere from one to can kilometers 
from the village with three to six kilometers most 
often cited. This distance implies a one-half to 
one and one-half hour walk to the food fields over 
rough forest paths, often with slippery stream and 
mar3h crossings. The worst aspect of the trek
 
comes during the return-a woman is often carrying

the daily food supply of cassava, plantain, and
 
corn, plus firewood, and often her baby as well.
 
The weight is inywhere from 30 to 80 pounds. In
juries from falls or scrapes are common, and much 
spontaneous abortion and persistent backacne is 
blamed on this aspect of women's work. '31 

New settlement schemes have had a particularly deleteri
ous effect on womn. In Nigeria the gove-rnment provided five 
hectare plott for the growing of soybeans for sale. Corn 
could be grown for personal consumption, but amounts were 
limited by the seeds provided. No garden plots were provid
ed, thus depriving women of land to grow food for the family
which they had done, with the axception of corn, before join
ing the resettlement program. Income from the cash crops was 
given to the men; women received no wages for their labor. 
Further, those activities normally done by men, the clearing
and ploughing, were mechanized, but r,3t women's Activities of 
planting, weeding, and harvesting.32 

The Mwea irrigated rice scheme in Kenya did allocate 
small garden plois to zze women, but these were small because 
it was assumed chat rice from the irrigated plots would be 
added to the diet. Women in fact did receive some rice in 
return for her labor on her husband's land, but since the men 
refused to eat rice, women had to sell it and buy traditional 
food at increasingly hgh prices. Women on the scheme did 
not have time, nor land, to raise enough food 'or t her own 
consumption. Thus they worked longer hours than before but 
could not provide as much food for their families as they ha'-
In addition, they often had to buy firewood for cooking since 

31. Kenn, Jeanne K., "Report on Women Farmers and their Rela
tionship to the ZAPI de l'Est." Washington, D.C.: World Bank, 
Rural Development Division, March 1976, mimeo. 

32. Dulan ty, Maryanne L., "Women in Development: A Training
Module." Washington, D.C.: Consultants in Development, 1977, 
wimeo, p. 5. 
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fuel was scarce in the resettlement area, and wcmen's time 
was less. 
Thus while the total income of the families in theschene has gone up, and visible wealth in the form of transistor radios and bicycl ais evidence, nutritional levels 
nonetheless h.~e fallen.11 

The.New Halfa Agricultural Scheme involved the settlement of the nomadic Shukriya. The independant production

.hes. women traditionally enjoyed 
 came from their ounershipof animals and their rights to milk from all the animals they 
--ared for.
 

Since the Scheme concentrated on cash crops men't
 
work acquired a new value: money. 
The only opportunity women have to make money on the Schema, be
ing deprived of their animals and not owning ten
ancies, is cotton picking. But since they can 
work on immediate family tenancies, the monetary

value of that labor is very slim 
...Poor Shukriya

women are the most likely to benefit from cotton
picking on other people's tenancies siLce being so
 
poor exempts them from behaving according to the
3 4 dominant social norms. 

A recurring theme in all these studies of new technologyfor cash crops i3 that while cash income may have increased,nutricional lvels tend to fall. 
The primary reason for this
seemingly contradictory phenomenon is the fact chat this in
come belongs to the man. 
Men use this money for improving
homes, throwing "presc.ge" feasts, buying transistor radios.
In the Cameroons men do nse their income to pay school fees,
unlike Kenya. 
 Men often spend their money on liquor, gambling, or wumen, lile their wives lack money zo buy food
 
they cannot raise.
 

A second major problem in ensuring that increased income is translated into improved nutrition is the marketing
system. The fragmented nature of the present marketing
 

33. Palmer, ingrid, "Rural Women and the Basic-Needs Approach
to Development." International Labour Reiew, 
Vol. Ii, No.

1, January-February 1977.
 

34. Murdock, Muneera Salem, "The Impact of Agric.ultural Development on a Pastoral Society: The Shukriya of the Eastern
Sudan." Washington, D.C.: AID, April 1979, p. 53.
 

35. Wipper, Audrey, "African Women, Fashion, and Scapegoat
ing." Canadian Journal of AfricanStudies, Vol. 6, No. 2.,
 
1972, pp. 329-349.
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system in Africa means that traditional subsistence crops are
 
not widely available.36  Market crops cannot be shipped any
 
great distance because of the spoilage problems and ineffi
cleat transport. Staples in many areas are sold only by one
 
merchant; in the Cameroons the price of salt and sugar, sold
 
only through the Zapi project store, rose with the availabil
ity of cash.37 As areas urbanize, and markets include a
 
.reater variety of food, cash becomes even more important

since in smaller markets it is still possible to barter.
 
This fact, and the cost of getting to the central market,

limite4 Lhe ability of Shukriya women to obtain additional
food.36
 

Agricultural technology has clearly not worked in favor
 
of African women. Subsistence crops and market crops have
 
generally been ignored both by researchers and extension
 
workers. Cash crops and farm machinery were considered ap
propriate culy for men. 
Little concern has been directed at
 
improving breeds of small animals. 
There are si:gns of change.

The Integrated Farming Pilot Project in Botswana which was 
starred in 1976 for male farmers to improve the'r dryland
farming and Livestock management techniques has recently ex
panded its program to include 100 women. Week-%ong courses 
will stress vegetable gardening and poultry kee;ing. Further, 
agricultural extension agents will organize soecial field
 
days to demonstrate new techniques to women.39 Scattered ef
forts have been made by Peace Corps volunteers to encourage

the raising of bees, poultry, or rabbits, but there is little
 
evidence that these new productive activities 
were incorpor
ated into the local economy.
 

The Peace Corps efforts in introducing or improving fish
 
culture in Africa have had a more lasting impact, particular
ly in Northwest Cameroons. Because this is a new activity in
 
much of interior Africa, there is no cultural reason for in
troducing this potentially important income-producing activ
ity only to men. However, only since 1978 have any of the
 
"fish" volunteers been women. The current program in Zaire
 
features the tilavia, which is vegetarian. Fingerlings are
 
introduced into shallow ponds which have been built with a
 

36. Lele, op. cit., p. 180.
 

37. Henn, 2Z. cit., p. 6.
 

38. Murdock, op. cit.
 

39. "Women .nDevelopment." The NEt Exchange, No. 13, L978/3,

Institute for International Studies in Education, Michigan
 
State University.
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plug so that water can be drained for easy harvesting. Whilemen dig the ponds, women 
on which the 

carry the agricultural and animalwastes fish thrive. In six months there becanas high as a two" undred percent return! At present the flshis sold and eaten so thatquickly preservation
lem. is not a prob-There needs to be izzediite attention to marketing before problems arise. Given the divided use of money withinan African family, improved nutrition will happen faster i.the ponds and the fish marketing are developea within the woman's economic sphere.
 

The most successful African program for incoma-producinggardening and pigs is in Kenya. Its growth seemed almostspontaneous. While tha government is now assisting in marketing, they played very little role earlier. It is instructive that the woman expanded their gardens and small animals"once they had time to do so. 
 Every study of African women
speaks about their overwork.' How can women sz close :o survival dare to stop doing any one of the daily chores thatkeeps her family alive? 

The mabati movement in Kenya gave women time. Tin roofs
mean that rainwater can be saved and stored, releasing womeu
from the daily chore of fetching water, a chore that takes
two to ten hours per household.40 The women used the traditional rotating credit societies to accumulate cash to buy
the tin roofs 4 Each woman puts so much money in a cc 'munalpot; each woman wins the pot with the turn drawn by lot.
With the time saved by available rainwater, and often with
cash earned by selling some o. the water, the women increased
their production of vegetables, chickens, and pigs for sale

in the urban markets.
 

This project would seem to corroborate the assume:ion
that the major stumbling block for increased pruduction of
food among African women is their present time overload. Yet
population pressures have meant that both water and fuel are
harder to find, so 
that the time women spend in the traditional support for the family is increasing. Children can
help the mother in these casks. 
 Thus concern for improved
water and energy supplies not only would release z-omen 
for
more productive actvit'iy, but would also alter the present
 

40."UNICzF/NGO Water Project", Natiotal Council of 'Women of 
Kenya, n.d. 

41. Rotating credit societies are found throughou: the world
among men as well as women: for e:cample, the arisan in Indonesia, susu in West Africa, gamava in Egypt, :ana=-shi in 
Japan, etc. 
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Asia 

The green revolution has tended to in,,rease unemployment
and contribute to the maldistribution of income in rural 
are s.42hot6 recently, studi6s have disaggregated the impuct 
on women and on man. In India the overall impact has bean a
reduction of employment opportunities for women, a trene
ported in tha census of 1931. A study in Punjab, India, 

re

noted that while displaced men were given an opportunity to
 
take the training necessary to operate new machinery, woman 
were left to work on the increasingly scarce unskilled 
jobs.43 This "pauperisation caused by the dtsappearaice of
their traditional avenues of employment" has pushed many poor

.woman into the ci:ies.44 Nutritional levels are so low among

landless womn that they lose twice as many children as women
from landed households.'5 Children that survive are malnour
ished, with the worst cases observed among female childrenA6 

Such poverty has made plautation work attractivm to 
many poor Indian familles, both in India and in neighboring
countries. On tea planzations in India and Sri Lanka, women
make up over half the labor force; on Indian and Malaysian
coffee estates, they make up 44 pG,:cent of the Labor force,

while their participation in rubber estates is only somewhat 
less. A major reason for this growing female labor force is
the wage differentials between males and femalas: women are
paid about 80 percent of male wages for the same work. As
 

42.. A classic statement is found in Ura J. Lale and John W.
 
Mellor, "Jobs, Poverty, and the 'Green Revolution'," inter
national Affairs. Vol. 48, January 1972, pp. 20-32.
 

43. Billings, Martin a. and Arian Singh, '"echanization and

the Wheat Revolution: Effects on Female 3aour 
 in the ?unjab,"
Economic and Political Weeklv. December 26, 1970.
 

44. Muzamdar, Vina and Kumud Sharma, "'Women's NewStudies:
'Perceptions and the Challenges," Economic and ?oiitical Week
lv. January 20, 1970, p. 117. 

45. Rosenberg, David A. and Jean G., Landless ?easants and
 
Rural Poverty in Selected Asian Countr es. It:=aca: Cornell 
University Rural Development Co=mictee Monograph, 1978, p. 17. 

46. Levinson, F. J., Morinda: An Economic Analysis of Malnu
trition Among Children in ?.ural India. Harvard-MIT :nterna
tional Nutrition Policy Series, 1974. 
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production costs rise there is greater incentive to utllize
 
now labor-saving technologies and to increase the percoutage

of women being paid reduced wages in the labor force.47
 

The differential impact of the green revolution on woman

of different classes has also been noted in Indonesia, where
the intensivw farming system has traditionally supported a
 ore equitable society than the plough farming system of
Sourh Asia. The new high-yielding varieties of rice have
 
tri-,gared a change in the traditional harvesting patterns.
Recauae of the high inves:ment in the new varieties, particularly in fertilizer, landlords wanted an increased :sturn
 
from the crop. Further, population increase has multiplied
the number of harvesters, who are traditionally women. 
 Woman
 use a small knife, the ani-ani, for cutting individual stalks
of 'rice. Leaninr from the waist, the women might leave asmuch as 10 percent of the rice in the fields-a practice

which provides a sort of social security for the poorest in
 
the village. The harvesters divide the rice stalks, not
evenly, but rather by levels of obligation which may reflect

class. Between 12 and 15 percent of the crop goes to the
harvesters under this system. 
Thus traditional hazvesting

patterns mean that the available r1ge is only about three
fourths of the rice 1," tba fields.4 o
 

The nc. harvesting pattern involves a new technology: a
hand sickli. 
Gangs of men are hired by a middle-man to com
plete the harvest; with the sickle, little rice is left in
the field. Further, the men are paid by weighc rather than

by rice stalks. 
Total "cost" of the harvest is therefore

only between 6 and 8 percent of the rice in the field. 
 This

change in harvest practices automatically shcwed an increase

in rice production, has drastically reduced fa=a1 
 labor, es
pecially among the landless, and has effectively abolished 
the gleaned rice for the poorest.
 

Population pressures and technological change have also
reduced work opportunities for the poor males, thus increasing the importance to family survival of female income from

trade and handicrafts.
 

47. UN document, op. cp., pp. 25-26.
 

48. Rosenberg, op. cit., p-. 70-72; Ann Stoler, "Class Struc
ture and Female Autonomy in Rur:i Java," Siens. Vol. 3, No. 1(Autuam 1977), pp. 74-89; Gar/ E. Hansen, Rural Local Government and Agricultural Develoomenc in ;ava. indon.esia. Ithaca:
Cornell University Rural Developient Comi::ee Monograph,
November 1974, pp. 49ff. 
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It is men, in fact, who have a smaller set oi viable al
tena=tivg to agricultural labor. Women are, in a 
sense, tatter equipped to deal with the situation of in
creasiug landlessness and can manipulate a more familiar 
set o.. limited option.- ,..49 

The multiple strategies whLch poor rural families use

for survival can be illustrated with two cases from the wet
 
zone of Sri Lanka.
 

One household wi:,h 13 members had sevt'n sources of in
come: (1) operation of 0.4 acres of paddy land by the 
adults, (2) casual labor and road construction by the 
head and eldest son, (3)labor in a rubber sheet factory
by the second son, (4) toddy tapping and jaggery making
by the head and his wife, (5) seasonal migration to the
dry zone as agricultural labor by the wife, eldest son 
and daughter, (6) mat weaving by the wife and daughter,
and (7)Zarpentry and masonry work by the head and eld
est son. Another household with 11 members and six 
sources of income, mostly agricultural: (1)home garden
by the family, (2)a one acre highland plot operated by
the wife, (3) labor on road construction on weekdays and 
on the plot on weekends by the head, (4) seasonal migra
tion to the dry zone as agricultural labor by the daugh
ter and son, (5)casual labor in a rice mil! in the dry 
zone by the eldest son, and (6)casual agricultural la
bor in the village by the head and his wife. 50
 

The economic contribution of women to family survival is
 
evident in the study of two Philippine villages, one Muslim 
and one Christian, near Davos on Mindanao. The Muslim women 
grow, harvest, and 3PW nipa palm for house shingles, while 
the major occupation of the Christian woman related to fish
ing.
 

All the women...worked for money at some point in their 
lives. All control the family budget, and all but one 
continue to contribute to the family income. Throughout
the Philippines, and indeed all of Southeast Asia, women 
play an important entrepreneurial role. Traditionally,
such activity was not considered particularly high stat
u.; perhaps for that reason it was left to oomen....It 
is clear that these women, evan though they live in a 
village economy chat is often referred to as subsistence 

49. Stol", op. cit., p. 88.
 

50. Rosenberg, "Incidence of Landlessuess and Near-Landless
mess," op. cit., p. 8. 
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could not live without money to buy food. Even their 
basic diet of vegetables and salted or dried fish must
be purchased in the market.3 1 

A major factor which encourages women to increase their
 
economic activity in the monetized economy is the ability to

keep control of their earnings. The success of the Korean
 
Mother's Clubs is a case in point. Based on historic cooper-.

ation of women in supporting each other in providing expen
sive ritual festivals for marriage or death, the Mother's
 
Clubs were set up to facilitate the distribution of birth
 
control pills. Three-quarters of the Mother's Clubs organ
ized Mother's Banks. Encouraged by financial resources of

their own, vomn in many villages started projects to earn
 
money with which to build schools, run stores, improve vil
lage services. While the groups have now branched out into
 
a variety of income-producing activities, market product.on
 
including gathering of nuts for sale was frequently the fi,.st

income-producing activity 2 Women are also employed in public
works projects, but at lower wages than men, a fact that re
iterates Korean women's low, if improving, status. 5 3 

Studies of women's roles in agriculture 1 the Muslim
 
countries of North 
Africa and West Asia have been inhibited 
more than elsewhere by cultural norms that encourage under
numeration. In Thailand the labor force participation rates
 
in the Southern province, where one-quarter of the population
is Muslim, for females over 11 years old is 63.9 percent, as 
compared to a national average of 86 percent. This suggests
 

51. My section on the Philippines in Raining, Priscilla, et

al., Village Women: Their Changing Lives and Fertility. Wash
ington, D.C.: AAAS, 1977, pp. 230 and 238. 

52. Misch, Marion Ruth and Joseph B. Margolin, Ruril Women's
Groups as Potential Change Agents: A Stud" of Cclo bia._ Korea,
and the Phili ines. Washing:on, D.C.: George Washington Univ. 
Program of Policy Studies in Science and Technology, May1975, 
pp. 26-58; also Hyung Jong Park et al., Mother's Clubs and 
Familv Planning in Korea. Seoul National University School of 
Public Health, 1974. 

53. Soon Young Song Yoon, "The Emergence of the Fourth World: 
Korean Women in Development," Korean Journal. February 1977, 

pp15-47.
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few Huslim woman are reported as actively employed.54 Studies 
in Turkey coufirm the invisibility of Muslim women in statis
tics even when they take complate charge of the farm@ in 
areas of intensive out-migration of males. Mechanization has 
contributed to grearer social stratification, with resulting 
laisure available to wives of the larger landovers. Wage
working families continua to pick cotton, hazelnuts, tobacco,55
 
and atrawbties.
 

Recent efforts to reach rural poo- woman in Bangladesh
have been impeded by purdah restructions. Nonetheless, wo
man's cooperatives are successfully marketing fish, bananas, 
iima, ducks and chickens, and vegetables. Operating solely 

vith capital oaved by the woman themealves, these coopera
tives are seen as models for the rest of the country. Yet of 
the 13 cooperatives in the country, only two are totally Mus
lim. Muslim husbands still resist the idea of their wives 
leaving the compound for weekly meetings.56 

As man arc drawn off to work in Saudi Arabia, Yemeni wo
mwn are t i' ig over much of the farming. As noted above, the 
poorest women in the New Halfa resettlement scheme benefitted 
from greater opportunity to pick cotton. Yet the recognition 
o: women's ecouomic activity is resisted the most in the con
servative Muslim areas. Status is attached to seclusion ex
cept for the Westernized elite; with the recent revolution in 
Iran, t'en that is subject to change. Nonetheless, It is 
clear that poor -men in all countries, including Islamic 
ones, must and do contribute to the survival of their fami
lies. 5 7 

54. Oey Astra Maesook, "Working Women in Thailand." Paper 
prepared for the Conference on Wowen and Development, Welles
ley, assachusetts, 1976, mimeo. 

55. Kandiyoti, Deaniz, "Sax Roles and Social Change: A Compar
ative Appraisal of Turkey's Women," Sins. Vol. 3, No. I (Au
tumn 1977), pp. 60-62.
 

56. Dixon, Ruth B., Women's Cooperatives and Rural DeveloD
mnt. Baltimore: Johns Hopkins, 1978.
 

57. For an insightful view of women's present and potential 
roles in this area see Roxann A. Van Dusen, "Integrating Wo
men into National Economies: ?rogranming Considerations with 
Special Reference to the Near East," AI? Policy Paper, July 
1977, mimeo. 
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Latin America
 

Women in the agricultural labor 4.rce in latin America,
while lower than that in Africa and Asia, is still an impres
sive 40 percent, according to the Economic Commission of Lat
in America.
 

This figure is low, according to Caren Diana Deere. in 
her review o. wcmen do,.i; -griculural wo-k in ?eru, Deere 
found that 86 percent o .wo:an in --easant households par
ticipated in the agricultural work as :=mpared to the 1976 
Peasant Fam4y 7 Survey cf 33 peraent. Self perceztions are
partly responsIb.e, 4f a ma,-. resides at home, he is the farm
er. "The majorizy of the women that considered themselves to 
be agriculturalists were fe=ale heads of households with no 
adult =ale preszn;."58 

In Hcndurs., 12 ern, of tLe rural households are
 
permanently head- by wouea; ::e f gure rises 
to 25-27 per
cent if seasonal.=: a.-'cn is included. These women tend to
be landless, and must sea:. wage employment on the cotton and 
coffee plantations. 59 i tha Peruvian highlands, the transi
tion from the hacienda s75:em to miiifundio has relieved wo
men of many servile tasks formerly required by the landlord.
But it is difficult for a fzaily zo live off the small plots
of land. As man are forced tc seek wage incoe off the farm,
the responsibilities cf,6he wcmen increase, increasing her 
self-esteem and status.6u
 

As landlassness or near-landlassness increases, the poor

farmers must increase 
 beir wage labor. in Peru and Honduras 
men migrate seasonally from the motn-tains to work on large
farms. -n Northeastern Brazil, the farmers assist with the
 
sugar harvest on the large plantations.
 

58. "The Ariculzural Divis o, of Labor by Sex: Myths, Facts,
and Contradicn4cic in the Northern Peruvtan Sierra," paper

for the joint Latin American Studies Association and the Af
rican Studies Association, Houston, Texas, November 1977.
 

59. Gallup, Cynthia B., "Observations on the Role of Women in
 
the Agricultural Sector in Honduras," USAID Honduras, January
 
1978, mimeo.
 

60. Deere, Carmen Diana, "Changing Social Relations of Pro
duction and Peasant Women's Work in the Peruvian Sierra,"paper prepared for the Fourth World Congress for Rural Soci
ology, Poland, August 1576. 
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On the small farms, then, modernization has meant an in
crease in women's labor as the men frequently seek work else
where. In addition, manufactured goods in the market have 
undercut many local handicraftj previously made by women, 
making them more dependent on income from agricultural pro
duction. Woman in Mexico who work on commercial crops are 
paid less than men. The rationale given is that women do not 
work, they merely help with the farming.6 1
 

Conclusion
 

Technologies for agricultural production have been con
centrated on cash crops and on selected basic graias. Gener
ally the impact of these technologies has been to increase
 
production, concentrate 1idholdings, and encourage social
 
stratification. In Asia and Latin America the wives of larg
er landholders have greatly reduced their involvement in the 
fields. While this release from hard work is to be commended, 
there is often an %ccompanying loss of status. In India, a 
switch from bride priceato dowry has occurred in some areas 
where brides are no longer valued for their economic contri
butions. 6 2 In Africa, however, well-off farm women tend to 
remain in the rural areas managing the farms and often hiring 
other women to help with the harvests, particularly of cash

6 3 
crops. 

Poor women in all the developing countries have had to
 
work harder as a result of these new productive technologies. 
Women heads of households or wives of men who migrate to wage
jobs elsewhere undertake both the traditional male and female 
agricultural activities. Families with only a garden plot or
 
splintered field must send all adult family members to work 
as wage laborers. As new technologies reduce the need for 
unskilled laborers, a few men are trained for the semi-skillad 
jobs. Men left in the unskilled labor pool are perhaps worse 
off than the women; women's wages are less and so are dis
placing men in plantation work. Women also have traditional
ly worked at a greater variety of unskilled jobs and so in 
many countries are able to survive through market selling or
 
handicrafts. Elsewhere, woman have joined the urban migra
tion, working for low wages in industries, or as domestics,
 

61. Young, Kate, "Changing Ecibinic Roles of Women in Two 
Mexican Communities," paper prepared for the Fourth World 
Congress for Rural Sociology, Poland, August 1976. 
62. Epstein, T. Scarlett, South India Yesterday, Today, To

morrow. New York City: Holmes & Meirer, 1973. 

63. Raining et al., op. cit., p. 89ff.
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or becoming prostitutes.
 

The garden plot where the poor woman can grow food to
enhance her family's nutrition and then sell the surplus 
emerges as an important factor in survival. Clearly, greater
attention to garden crops and marketing of fresh vegetato 
bles and frjts should be a priority in any planning for rur
al development. Similarly attention to small animals and 
fish culture could add imeasurably to the welfare of the
 
poor, if not to recorded MTP.
 

ProcessiLn and Preserving
 

The processing and preserving of home-grown and home
consumed food is not an economic activity which is counted in 
the GNp.64 Women's contributions in this area are even more 
invisible than their work on farm production. Yet it is here 
that small technologies can have their greatest impact; they
can: reduce post-harvest food loss, thus providing more food 
for consumption or sale; reduce drudgery and so give women 
the gift of time; form the basis of income-producing activi
ties. The test of any technology introduced at this level
 
mist be its social utility. That is to say, the introduction
 
of the technology should improve_ the quality of life of the 
people meant to benefit from its introduction. How the tech
nology is introduced, who owns it, and who contros its use 
are fundamental questions that must be the basis for planning. 

Many of the "new" technologies presently being tried
 
around the world have in fact been tried many times before.
 
That is why the major focus today is on pr.-Less and adapta
tion. 
 No longer can it be assumed that a piece of equipment
 
or a method of production can be packaged and dropped in 
a
village where, like a genii, it will transform the quality of 
life. Disaggregating the intended beneficiaries by sex, and 
also by socio-economic levels, is clearly a necessary step,

but not alone sufficient.
 

64. The National Academy of Sciences sponsored a, Interna
tional Working Group meeting on Postharvest Food Lo-ses in
 
Developing Countries. 
 One workshop focused on the 4mportance

of interventions in the subsistence or non-market sector. "It 
was observed... :hat in many places in the developi-g world 
there is an increasing trend toward market-oriented agricul
tural production, and interventions directed towar- commer
cial agriculture are generally quite different from those re
quired at the subsistence level." Staff Summary Report, p. 3L 
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Appropriate Technologies
 

Nor is it sufficienu to argue only for small technology. 
While raising a series of crucial questions about the size 
and use of technologies, proponents of alternative or appro
priate technologies have taken on a moral zone whicn has 
tended to polarize the debate. Much of the righteousness re
flected in the AT argument results from the conviction that 
indiscriminate use of capital-intensive technology has need
lessly increased ,,nc-plo-rnent while escalating energy needs 
which contribute to environmental. degradation &nd pollution. 
Third world politicians tend to favor high technology and
 
complain that AT is a method of foisting off second-hand
 
technology onto the developing countries.
 

Basic to the debate is the attitude toward technology.
 
'AT essentially questions what has been a tenet or faith to
 
much of the world: technology is development; any technology
 
is better than no technology; the more advanced, large, and
 
complicated the technology, the more it hastens progress. Of
 
all the nationalist leaders only Gandhi and, in some phases,
 
Mao have seriously questioned modern technology. Gandhi in
 
particular made a virtue out of simple living: the hand
 
spinning wheel became his symbol and his handspun dhoti and
 
shawl his uniform. Despite this political heritage, the
 
First Five Year Plan in India emphasized industrialization;
 
indeed, only recently has India begun to emphasize village
 
development and intermediate technology. China, in ctntrast,
 
seems now to be reversing the self-sufficient commune ideol
ogy in favor of large-scale technology and interdependence.
 
Perhaps these two giants represent the future: the need to
 
mix rural small-scale development with national advanced
 
technology.
 

Underlining the AT argument is the impact of technology 
on people. Disaggregating people required additional refine
ments precisely because women's work cannot be equated to 
men's work until household work is equitably shared. A major 
error of social reformers has been to see only one part of 
women's dual roles of economic activity and househol,:1--epro
ductive support activity. Where the support role has .een 
neglected, as in Eastern Europe, low reproduccive rares and 
family instability are the penalties. Where the economic 
rols are ignores, unsuccessful dev-.lopment schemes, growing 
welfaL' costs, social unrest, and family instability 
abound. srds 

65. See my "Development and the Disintegration of the Fam
ily," op. cit.
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The questions to be asked when introducing new technolo

gies also apply to agricultural production. There are many 

useful tools for weeding, turning the earth, plantiug, har

vesting. Solar-powered sprayers may soon compete with the 
I have not spentChinese non-chemical pest control systems. 


wich time on these technologies because I feel that more im
mdiate benefits will accrue to women through improved tech

nology in thet processing, preservation, and preparing of food.
 

do not dominate the production phases of agriculture,
Women 
given the present land systems, and the increasin3 world de

mand Zcr food, modern large-scale technologies 'jill be hard 

to resi" for major grain crops. The number of poor, man as 

wll as w.,zen, will increase unless income-producing activi

ties are set up in the rural areas. The purpose of this pa

per it to eu4hasize how technology can ensure that women may 
continue to play an economic role essential to their survival
 

-rnd that of their families.
 

Questions to be asked before introducing technology:
 

1. Who benefits? 
Women or mn? Poor or rich? Community or nation?
 

2. What are the benefits?
 
Time? For -hom? Less time 
Less human or animal energy expended? At whose ex
pense? 

3. Who pays?
 
For the technology? For the use of the technology?
 

4., Who controls?
 
Group or individual? Through costs or licencing,
 
or group effort?
 
Human scale or mysterious other?
 

5. Who maintains?
 
Availability of parts? Skills to repair?
 
Costs to repair or replace?
 

6. Who introduces?
 
Government? Coercion, incentives?
 
Agencies?
 
Motive for accepting?
 

Unless such questions are asked of any tecnological in

novation, the chances are high that technology meant to bene

fit the poor, especially women, will not benefit them all.
 
The women of Upper Volta produced a report outlining their
 
perspective on development which emphasizes the masculine
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drift of technology. 

Traditionally women are in control of processing and
 
manufacturing many products which they use in their 
homes. The surplus they trade or sell. As modern prod
ucts are introduced, the markat for home-made items di
minishes. In many cases, industrialization changes the 
item from woman's domain to that of the man's. hen the
 
dolo (traditional millet beer) parlor becomes a bar, 
when pottery pieces become imported plastic or metal 
hardware, when traditional cotton thread is replaced by 
factory manufactured thread, women lose control of both 
production and distribution of these products. If women 
wish to buy modern products, this new demand for money 
comes at the very time their source of money from tradi
tional products is declining. 

...Women frequently mention that processing millet flour 
Li the worst part of being a woman. It takes 4 to 6 
hours to prepare food for a hot meal and most of thi3 is 
the pounding of millet. When technical help is devised, 
the process usually becomes the domain of men. This 
means that something that used to be laborious and time
consu-qng but which cost nothing and sometimes was a 
source of income for women. is taken over by machines 
um by men. Women no,. *.,ve .opay for the service.66 

Too often r-le rel,- -; %. women to utilize a new tech
nology is interp.eted as hidebound conservatism or as ignor
ance. On the contrary, argues Maryanne Dulansey, a longtime 
activist in this field. 

Woman are the most practical people in the world. They 
have to be, especially the women we are talking about 
here. M.ere is evidence of a myth that women enjoy 
their role as cultivators, as carriers of water andwood, 
as harvesters, preserver,, preparers and servers of food. 
The "traditional woman" who spends long hours each day
 
in the arduous work needed to nourish her family is well
 
thought of. Yet if truth be cold, women are hu=an; they
do not appreciate the hard work and long hours anLy more 
than men, even though social value attached to .erfcrm
ance of these tasks is important to women. I-deed, wo
men take the first opportunity to move into other occu
pations, usually small coerce, so as to escape to some 

66. Social and Economic Develooment in Unper Volta: Woman's 
Persoective, Agency for Tnternatiorl Development, Regional 
Economic Development Services Office, West Africa, April 
1978. 

http:service.66


degree these tasks. If they are able to earn money,
they hire other women to hand pound or grind their sta
ple food if mechnanized milling is not available. They 
pay others to carry water and wood, to prepare meals, 
to care for children. Therefore, women are prime candi
dates for technology which helps them cut down on the 
work involved in the whole process of getting food to 
the family, or so it would seem.
 

What is the problem, then, with the technologies which
 
are available, which, have been introduced in developing

countries? Women have not perceived the technology to
 
work for them, to deliver what they need and want. hat
 
good is a solar cooker to the woman who spends her time
 
in the field from sunup to sundown?...If improved stor
age has the effect of taking the staple out of the con
trol of the woman responsible for delivering it to her
 
family,n9an she be expecced to embrace the improved technology.°
 

Tecnlologieas are the basis of development, and develop
ment means change. Change is disruptive, there is a price.

Clearly woman often find the price too high. When they can
 
resist, they do. When governments assign technology a high

priority, they must include this social-economic cost in sy'r

final accounting. Otherwise, the technology may not accomp
lish the job it was meant to do; or the side-effects of the
 
change may engender problems as large or larger than the
 
original problem the technology was meant to solve.
 

Technologies for Food Processing
 

Technologies which can assist women in carr-ying ou
their food-ral.ced post-harvest activities fall wlchin tTo
 
general categoriez: mec',anical technologies =hih reduce the 
expenditure of hizan or a nmal energy, pr-ia !-,in Cho Po
casling of food; and improved aechods of preservang and scor
ing food. I ihal2. discuss zhe policy issues relaed to -he 
choices of technologie,- and present technologies under
each ca.tegoi;y, giving pc.rticI!lar aztention to the impact of 
the choices on inccr=-producing activities of women. 

Mills
 

Grinding mills for corn, wheat, and millet, as well as 
rice hullers, are now widepT:dU throughout the developing
world. Small presses for palm o.I, ccoanut milk, or sugar
c&ie are widely distributed. Grindrxs and beaters for making 

67. Dulansey, 2.. ci:., pp. 3-4.
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peanuts into oil are also becoming co mion. Simple, low-cost 
hand-operated machines can relieve much of the drudgery from 
these activities while not displacing coo many laborers. 
Preferably, these machines are sold on long-term credit to 
women's organizations. As early as the 1930s corn grinders 
were introduced into what is now Wes: Cameroons through the 
patronage of a respected elderly village women. Oace the 
technique of drling the corn before grinding was understood, 
the grinders were quickly adopted through corn mill societies 
which were formed to pay back the cost of the grinder within 
a year.68 These societies became the trigger for other devel
opment efforts. 

With the increased leisure that the women now had they
 
turned to other community based projects. They dug

roads to their villages so that lorries could come in to 
take out their produce, they piped water into storage

tanks so that the abundant small streams of the rainy 
season could still provide them with water in the dry,

and they built meeting houses in central villages in
 
which they could hold classes throughout the year re
gardless of the weather. They learned how to look after 
their children and how to cook and make soap...to read
 
and write and to do simple arithmetic ....They fenced in
 
their farms...set up cooperative shops ....Above all they

learned how to improve their farming techniques .... When 
independence came 1,n 1961 the movement had spread as far 
as the coast...and the membership exceeded 3C,000 women 
so than it was ablc to make ics voice heard ia the com
munity on most martecs affecting women.69 

Yet when the same organizer, -lizaLeth O'Kelly, tried to 
introduce rce hullers in Sarawak, the technology proved in
adequate; the hullers were not strcg enough to withstand tne 
co~nstant usage by all the women in a longhouse. Yet the in
tervention from outside was enough to encourage the formation 
of women's :nstituces which focusse their activity on piping 
water and improving farming. Fourteen years later these In
sticutes run seminars, organize flood relief, and even run 
their own radio stacion. This cype of responsive interven
tion is being tried in many parts of Africa coday; the pro
cess may be more important than any specific technology as 

68. For a delightful account of the problems surrounding the
 
introduction of the first mills, see Elizabcth O'Kelly, Aid
 
and SelIf-Helo. London: Chas. Knighc, 1973.
 

69. O'Kelly, Elizabeth, "The Use of Intermediate Technology 
to Help Women of the Third World." London: V.TG, mimeo, pp. 
9-10. 
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long as the technology is simple and inexpensive enough for
 
the woman's organizations to buy and run it.
 

Marilyn Carr, in her excellent book on Appropriate Tech
nology for African Women, argues that most hand-operated crop
 
processing machines used in Africa have pr ved more economi
cally efficient than more sophisticated imported machines. A
 
study in Kenya compared four types of corn-grinding; a Nier.
ian study compared four types of pal:i,-oil presses. "Another
 
study in Nigeria compared two techniques for processing gari
 
from cassava. This found that a locally-generated 'intermed
iate' technique was far superior to a fully-mechaniztd for
eign machine. Among other things, unit costs of production
 
are about 20 percent lower with the 'intermediate tech
nique'. "70
 

•"In Upper Volta a government program is as .4,s ing women's
 
groups to acquire hand grinders. Yet even remote areas have
 
commercial millq powered by diesel oil. During the last
 
round of oil price increases one mill owner near the village
 
of Tangaye raised his grinding fee by 25 percent to compen
sate for a pice rise in oil of 33 percent. "As a result he
 
lost so many customers that he was forced to open the mill
 
twice a week, on mark-t days, rather than every day as he had
 
done in the past ....Expenditures for fuel comprise 50-60 per

'
cent of the monthly cost of running the mill." 71 Currently
 
the government of Upper Volta, utilizing funds from US Agency
 
for International Development, is installing a solar unit in
 
that village to power a grinding mill and to pu. water.
 
This photovolaic system is highly experimental since the pre
sent costs of battery storage make the unit very expensive.
 
For the time being, then, hand grinders may still be the most
 
economically efficient method of grinding local grains. But
 
for how long? .
 

In Indonesia the intermediate alternative for rice hull
ing is a small, relatively low-cost Japanese-=mde, machine
powered rubber hull roller. In the four years from 1970 to
 
1974 the number of these small rice mills exploded until they
 
dominate the market, and can process up to three-quarters of
 
the total rice crop on Java. The original figures were as
sembled by Peter Timmer "with the intention of demonstrating
 
in simple, clear-cut terms...that the large scale bulk termi

70. Marilyn Carr, advisor to the Intermediate Technology 
Group of London and to UNICEF, wrote the book fLC the African 
Training and Research Center for Women of the Economic Com
mission of Africa in 1978. 

71. Heiings, ov. cit., p. 4. 
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nals were i.appropriate in the Indonesian countryside. The
 
battle to be fought in the planning agency wrg not hand-pound

ing versus small rice mills but large bulk facilities versus
 

large and small rice mills. I was nearly laughed out of
 

court for defending the small rice mills."
72
 

This rapid switch to rubber rollers cost over -ne il

lion iobs on Java alone and 7.7 million throughout Indone

sia.' J Estimating that 125 million woman-days were lost by
 

the introduction of the new technology, William Collier con

cludes that "the total loss in laborers' earnings_....seems to
 

be of the order of S50 million annually in Java....This rep

resents a substantial diminution of income for large numbers
 
Three
of households of landless laborers and small farmers. 


million tons of rice (ifhand-pounded) would provide wages
 

for one million women every day for four 
months each year."t

74
 

Whether the rice rollers should have been introduced is
 
an issue today in Bangladesh.
irrelevant for Indonesia, but is 


Hand-pounding continues in Indonesia for most domestic con-

It is economically
sumption, about 40 percent of the crop. 


sensible only when opportunity costs are virtually zero,
 
Costs for commercial
which is the case of women in the home. 


milling are very low because of the over-capacity of the new
 

mills. This rejults in lower consumer prices per kiloIram
 

of rice of perhaps three times the value of lost jobs. )
 

These figuras clarify the debate. Small rice mills us

ins rubber rollers add to national income nine times the val

ue of the lost Jobs. But who benefit? Clearly the distribu

tional impact of this change has been in favor of the larger
 
The losers are the
farmers and the owners of the rice mills. 


peor, but it is the women who lost the jobs. The Indonesian
 

government does have public works programs to provide income
 
But where 125 million women-days
to their poorest citizens. 


72. Timmer, C. Peter, "Choice of Technique in Rica Zlling on 
Java," Indonesian Economic Studies, Vol. LX, No. 2 (July 1973) 
reprinted by the Agricultural Development Council, September 

1974, p. 20. 

73. Cain, Melinda, "Agricultural Technology and Labor Dis

placement in Indonesia With Specific Implications for Women,"
 

prepared for the AAAS Workshop on Women and Development for
 
UNCSTD, May 1979.
 

74. Coll.ler, et al., A Comment (on Timmer's article), reprint

ed by the Agricultural Development Council, Sepcembir 1974.
 

75. Collier, Timmer, on. cit.
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of wage labor were lost on Java in 1972, the county public 
works program provided only 43.5 million man-days of employ
ment. 79 Recant reports note that for the first time in Java 
women in large numbers are now vying for this strenuous job.
 
The impact of rice hullers has clearly been an increase in
 
rural poverty.
 

Governments should be able to anticipate such impacts, 
altering tax, subsidy, or pricing policies in such a way that 
the poor consumers benefit from lower prices and greater vol
ume of grain. But only a job can replaca a job; without in
come, lower prices are irrelevant. Because statistics .4ail 
to reflect the actual employment of the poor, especially poor 
women, economic costs of new technologies in the area of food 
milling are ignored. The first step is a more accurate ac
counting of real work in rural areas. 

.The nutritional dimensions of new grinders must also be 
considered. Incomplete milling through hand-pounding leaves 
sufficient bran in the rice to provide needed vitamin B. 
Husks are fed to chickens, later consumed. What will prever.t 
deficiency if hand-pounding is further reduced? Can new tech
niques for handling tusks prevent their turning rancid and so 
provide an alternative food, a new breakfast cereal for the 
poor? 

In Bangladesh, government policy could presumably slow 
the introduction of small rice mills, allowing time to devel
op alternative economic activities for displaced labor. A 
hand rubber roller is being considered a halfway measure 
which may reduce the economic advantage of the power mills. 
This intervention should be carefully monitored. No one can 
r aly argue that the hand pounding is of itself good. But
 
the heavy work must be balanced against no work when evaluat
ing the impact of any new technology. 

Preserving 

Postharvest food losses are enormous. Most observers 
agree that a 10 percent increase in the available world food 
supply could be more easily achieved through a reduction of 
losses than through increased production. Some of these in
creases may be illusory, as with the increased yield of rice 
by the use of sickles: the "lost" rice had provided free food 

76. Collier, op. cit.
 

77. No one, that is, but Mirabhen, a disciole of Gandhi, in 
her cattle ashram in Uttar Pradesh, India, who argued that 
physical labor sweetened the grain. Interview with M. Walker. 
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as a sort of social security for the poorest in the village.

On the ocher hand, t'e improved efficiency of mills over
 
pounding has been demonstrated.
 

Improved storage for grains has been a goal of many de
velopment agencies including the Peace Corps. Weevils and

rodeng destroy half the corn stored in rural Cameroon
 
homes'0 ; small changes can reduce that loss in half. 
 1odent
 
baffles, inverted funnels on support pools of the cribs, can

be fasi!_onad from old kerosene tins or molded in clay. 
Metal
 
storage tanks work well in dry areas but cause mildew prob
lems in more humid areas. VITA, under contract to Peace

Corps, has issued a training manual on storage techniques. 79
 

Waxing cassava has reduced losses in Latin America and

is being tried on plantains in West Africa. Solar driers are
 
being touted as a substi:ute for the habit, wides-read in
 
South Asia, of s reading grain on the black tarmac: one car
 can wreak havoc.O Yet buying a piece of heavy black plastic
 
to line a box is out of reach for many poor. 
 Selling such

dryers at subsidized prices would seem an important project.

In Tanzania an improved solar dryer was demonstrated at a
 
recent workshop; women were taught to make the mud container
 
and the form for the plastic core.81
 

Many traditional methods of smoking or drying fruit,
vegetables, fish, and even meat are being studies for im
provement anc wider dissemination. In Thailand fish pickled

by one methods frequently produces illness; another tradi
tional method is safe. 
In Ghana one group traditionally

smoked fish until cheap electricity from the Volta Dam gave
 
an advantage to freezing fish; 
the knowledge is rapidly van
ishing.
 

Canning has not been widely taught, perhaps because of
 
the concern over botulism poisoning. Ester Ocioo, owner and
 manager of a commercial cannery, said she once came to the

United States on her own to learn home canning techniques at
 
a university in order to teach women in Ghana to do their own
 

78. Henn, op. cit., p. S.
 

79. Lindblad, Carl and L. Druben, Small Fa-
 Grain Storage.
 
1976.
 

80. "Pos~harvest Food Losses in Developing Countries," Staff
 
Sumary Report, National Academy of Science, 1978, p. 13ff.
 
81. Workshopon Food Preservation and Storage, report pub
lished by the Government of Tanzania, distributed by the UN.
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canning. 
In 1977 the UNICEF in Dacca brough out an instructor's manual on Food Preservation in Bangladesh as part of a
project to encourage income-generating activities among women.
The emphasis is 
on canning: chutney is featured in additionto fruits and vegetables. Canning lends itself much more tocomunity enterprise than to individual effort. Finding markets must be a-part of the planning,for the glass container
itself prices che product out of the reach of the poor.
 

In Hondura, 
Save the Children Foundatlon assisted a remote mountain -.llage to set up a cooperative mango cannery.
It has survived many setbacks. The institutional consumers
actually bought less than anticipated; the remoteness of thevillage added greatly to transportation costs; and the resource poor area has made diversification difficult. Attemptsto encourage local consunption through a deposit system onthe glass jars has worke6 only in the immediate neighborhood
due to the rugged terrain. 
But local women take advantcge of
bottle return; they buy the puree and dilute it with water
for sale at soccer matches. Attempts are now being made tomarket the mango puree as dried "fruit leather", a familiarproduct in Asia-the Bangladesh book calls it "mango driedsheet"-but not well-known in Latin America. Experimentsusing plastic sheets to wrap the leather produced a product
more chemical than natural. 
 In addition, the cooperative

hopes to utilize a system of vacuum-packed plastic bags as
soon as it is perfected by a similar cooperative in Costa
Rica. Meanwhile, the coop members are planting mango trees;they have also contracted with a neighboring village to pick

82
le their excess onion crop.


Despite thc difficulties of setting up this women's 
cooperative in such a poor and remote village, the coop is
functioning. The husbands migrate out at least half the year,but they did help with the building of the cannery, and maintain the equipment. Perhaps if the foreign technician had
been female, the women might have been taught this skill. Thewomen, working a six-day week duriig the mango season, earn$1.50 per day or $42 per month. Men in the region earn between $150 and $300 a year, so 
that the cannery earnings are
 an important addition to 
family income.
 

For shorter-cerm preservation, solar coolers and refrigerators are being developed. Improved handling of both fresh
and dried perishables are expected to reduce losses. 
 Chemical fumigants and insecticides are particularly useful in 
reducing losses among cereals and tubers. Experiments in bio

82. Conroy, Kim, "The San Juan Bosco Canning Cooperative: The
Case Study of a Small Rural Industry." 1979, mimeo.
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logical control of pests through the introduction of predators continue. 
Resistent species are being developed. Details of the state of the art for reduction of food losses
may be found in the 1978 report by the National Academy of
Sciences report, Postharvest Food Losses in Develooing Coun
tries.
 

The careful scientific language of the report masks the
dominant role which women play in postharvest activities.
One paragraph in the staff report alone recognized the human
element behind technological change: 
the discussion group"took note of zhe fact that the subsistent fisherman and fishmerchaint 
are generally second class citizens, often living in
crushin, poverty, with no hope for the future. 
This fact and
the role oZ womein in the society conditions what, how and by
whom technolo~y should be offered, how it should be delivered
and what incentives e riecessary to convince the people to
adopt the remedies." 9
 

Such oblique language is not sufficient to counteract
the biases among developers and planners that 
tecnnology is
for men. Community-based technologies which reduce food
losses and so provide surpluses for sale can and should provide alternative incomes for women displaced in the agricultural production activities.
 

Preparation of Food
 

Selling of cooked foods is 
an income-producing activit7
of great importance to the poor woman, though it is seldom
recorded in national accounts. Outstanding znonq the sparse
literature on this subject is E-my Simmons' study of "TheSmal!-Scale Rural Food-Processing Incusry in Northern Nigeria." 
 Even among the secluded women living near the Muslim
city of Zaria, "It is rare...to find a rural woman who hasnever set up production in some food-processing enterprise."These women produce a variety of traditional lunch and snackfoods from grain, cowpeas, peanuts, and cassava. Most of zhe
women work alone at home in seclusion, sending their daughters or other young relatives out to 
sell to neighbors or in
the market. 
Their work is sporadic, more an extension of
home activities than a commitmert to 
enterprise. NonethelessSimmons found that all the products, with o-e exception,turned a profit of between 6 and 40 percent. 

Two major problems threaten the future of this important
 
83. Staff report, op. it., p. 24. 

84. Food Research Insitute Studies, Vol. XIV, No. 
2, 1975.
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incomo-producihg activity: (1) the single owner-operator pat
term of the Lndustry, and (2) government policy. Working out 
of their hams, the women mingle family faeding with comer
cial cooking, confusing the profits. Also such small scale 
production leads to uneconomic buying of supplies and ineffi
cient distribution of the products. Much of the proiit or
 
loss relates to the size of portions versus the price: fre
quant price fluctuations of ingredients means that the seller 
ast understand the market. M1any women have a canny sense of 
pricing, but others quickly go out of business. A coopera
tive organization would seem a logical alternative whiah 
would improve investment return, make credit easier, and al
low intermediate modernization of the industry. Yet Simmons 
remarks on the apparent unwillingness of the women to work 
together. Whether this rtluctance to organize stems from 
cultural or religious practices such as seclusion or easy d.
vorce, or whether no appropriate model or collective action 
has been tried, is unknown. 

Currently the single owner-operator pattern remains com
petitive with products made by larger industrial establish
mants, both those in the area offering similar traditional 
products and those locaced on the coast which produce Europe
an style breads and candy. Government policies favor larger 
industry through subsidies and taxes. It seems clear that if 
the women do not join together to become more competitive, 
their shar, of the market will inevi-ab!7 shrink. Sions 
surarzes the impact of this decreasing production on the 
women themselves and on the rural village economy: 

(Wiomen's ability to meet social and economic obli
gations on their own with earnings from their pro
fitable commercial enterprises will be decreased; 
the village economy will become less self-sufifi
ciant as far as producing and ccnsuming local pro
ductions; and the value added and income ge.eratad 
by the agricultural sector will migrate more direct
ly to the urban sector. Nutrition may be adversely 
affected....The deprivation of a substantial means 
for earning income will have the effect of down
grading women's independent and family roles.8 5 

Selling of lunch food and snacks is a traditional part 
of the economic activi:y of the West African coastal market 
women. As the Ivory Coast becomes more urban and workers 
comute further to their jobs, both breakfast and lunch are 
often purchased from vendors. While western style lunch 
shops and fast -ood chains are appearing, their pr'ces are
 

85. Iid., p. 160. 
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too high for theIverage worker. Government '.is begun subsi
dizing coercial caterers to provide modern ;re-packaged 
meals at offices ar on work sites. 

Consistent w-.:h its ;ell-me6. rush to copy the wesz, ::

government of the ivory Coast celevracas only :he oce:n. 
Barbara Lewis, in her insi;hcful study of the over-crcwde 
world of petty traders in :hat couty, notes the lack of 
governmemt suport for zha orSanizational eff4cr:s of -he =a=

ket women to set up wholesale purchasiS and S:oup savnr;s 
schemes. indeed, go,:2r-en:al policy, as demonstrated b'. 
courses for women offered :hrou;h Social Cen:as rxn b-y the 
Minis:ry of Vork and Social Ailairs, appears "lesigned :-- re
focus wc=en's at:encion away from aktng.oneym oward hc.
making, rather :han providing social or tcchnical skills to
 
upgrade gainful productive actiV-ais."86
 

In Abid~an the workforce, drau fro all .over Wes: ", ri
ca, needs cheap fa-miliar food. Exerienced ani organi.-a 
markat ,o=n are being squeezed out of their :-adicinal ac
tivities az the same ti=e that =ore and w..-=e,, fl'ool -.more c:
 
the informal sector. kn izaginz:ive program c.-ncarned with
 
supply.- .nd je..s foci :o workers durin ch:: day ':ud
 
benefit boQh the ,,wkers and the wcnan in cha: ca:i:ai i_

-
mensely. The biases against ,coon's work are :ouolad 
with slavish i-i:a:ion of ha w'es:, to the der.ie-mn: c: "n. 
majorit: oi Ivorea-s. 

,he reluctance of =odernizinz govar-nnan:s to acca;: :-e 
continued exis-ence of a more :rad_-_onal sec: r has been 
overcome it any Latin %=erizanccuncr as. ".;cal" .a-k: 
have been funded by AID along wi:h modern suoa.narka:s. ,hi: 
insight has only occasionally been axzendad :o incl*ude 
industry. A racen; review of Mexio's rural indus: . -. :zran 
noted tha complaa lack of attan:ion :o women's am-)o:.a. 
Of the 60 industrias studied, onil- nine rela ec to -occ-:r:
cessin%; but no =en:ion -was =ade women's :3--iciona- or 

in these industries.8'
?resent role 


This report rai:ara:ad the danger of assi- :ance agencies 
setting up non-come:i:iva industries gran: rra=s::hrough .-..
once the subsidy runs out, the indusry fails.' The iiara:ure 

86. Le-.is, "?ary : raie and Other -:-lov-.enc C.:':ins frr :'a 
Uneducated Urban West. !-can ',;c-an," :aper .r'ec to:.- :r e
 
AAAS W*ork-hop on ',Omen and 3eveo.-anc X,..arch -979 p. 9.
 

$7. Ccnroy, ",bb -:l ".... r-ec: 
tndus:zr ?rc. =," o rl R'ra.
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on woman's projects is full of such failures. I: is impera
tive thac women's projec:s be fuly compe:tiive and econcmi
catly viable. Small crafts ;rojects to help -women earn "p4.
money" are not only passe, they are alcsc das:ined to fal.. 
Such failures reenforce the biases against wo=en's real econ
omic activity. Even well-corceivad schemes =ay fail if they
are not tcotally integrated in:o the counc i's national plan.
Will the increased production of millet beer by wcmen's organizations in Upper Volta be undercut by the new Heineken
 
beer factory? 
 Both projects have heavy Soverment subsidies.
 

In India, a number of very successful women's coopera
tives provide 2ossible models for rural 
 Indus=ry.
In Women's

Coo~eratives and Rural Devec1.an:: A c±: -
?r:Csal, Futh
 
Dixon discusses 
 boch the da.i/r 4nduscri and a dis-ersad factory system which produces a soft wheat flatbread for later 
cr'Sp frying a: home.88 

There are several lessons to be learned from these sev
eral studies:
 

-the importance of an organizational base for women's
 
economic endeavors, and
 

-- cvern-enta_ recognition of and suppor: fcr the econ
omic parameters of the projects.
 

There is a cendenc, to cverload wo=en's Pro~e::s ":h
welfare concerns: health, educa:ton, famiT plaring. These

often take precedence, and sink -he enter-Jise. As self-suf
ficiency is preferable to dependency, so economia ac:ivities
 
should be given priority over welfare prcgrans. Recognizing
the economic role of women is the starting ;oint. 

The Basics of .Jacer and!ne. :v


Rural survival, much less rural indus:%-:, denends upcn

the availabilit7 of water and fuel. 
 The ti=e spen: scavens
iig for fuel or fetching wa:er c:nsumes large amczncs of the
day for rural women, children, and men. ad.-c-i his emen
di:ure of time =usc be a priori:t. for rural fe'ebo menc.
Solutiors must be apprcoriace :o :he need. Too -any wells

have caused deser:ificatlon in the Sahel; c:c =ucr wa:er has
casued severe sani:a:on 9robems in :ndia. 7iahcrace
 
schemes for modern water suplis lie on 
:he ?lanners'
 
shelves in many developing coun:r es.
 

Clean water for all by 19E0 is 
a slcan often re~eatad.

3ut where arx 
the develomen: aans to ac::m:=6sh :his? -a 

38, Johns Hopkins Press, 1973.
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par: of the proble= the lack of monerar; value assigned to
 
docestic wacer sup-:? " water is seen only as welffare,
 
then hardheaded '.a.ers, anxious to show an increase in G?, 
do not encourage such projects. If clean eacar ,ere tied :o 
rural indus:ry as irrigation -water has been linkd to agri
culture, perhaps =ore funds would be allot:ed :o :his need. 

Similarly, ener .y for use in the household and for rzral 
agriculture and hc=ac-a:-s has Some largely unc.-un:ed in na
tional energy stac.Lcics. This is due to the custcn or =eas
uring only "modern" or "cc=ercial" ena:g?: oil, ccal, na:ur
al gas, hydroelac.-ricicy, and nuclear fuels. Yet such an 

energy-accouncing pracedure ignores what in =any cases 
amounts to mor than cne-half the total energy used i =any 
developing cou::-is, exclusive of animal and hu-an power. 

-... Rural areas, whera a =ajority of population In de-the 


veloping countrias still llve, are seldom sered by electri
cal poer grids. Diesel -otors pcwer pum=s fa: i:rilga:ion, 
provide energy for sall industries, and run small lighting 
sys?.e-s for wealth: enclaves. But most rural -eola as -we-ll 
as the urban poor cannc afford c=er'cial energy in any !0r= 
even -where karosenae is subsidized.
 

Some two billi:n 2eo-le continue to rely c. non-cc~er
cial energy resourzes :o cook, sioka food, hear wa:ar and 
space, or proiide 1- and safec',. 7hese resources are pri
marily firewood, ::;.;s and brush, ag.-iCul:ure residues, and 
animal din:-g. Resou.:es :or the Future has ius: :cm.e:ed a 
study on "Househol- -nerGy for Use and Supl7 b': :he urbatL 
and Rural ?oor i Developing CouncrLas" which --.ets-oes 
the lack of data on these non-cc-ercial fuels. The" ccn
clude on the basis c. available data that the l-was: anar:! 
consu=pcion is amon3 rural areas of Sourh Ak.si.; ue to hea;-
deforestation. a.ni=al dung ?rovi.es as -uch as 50 percent:" 
the total rural emerY consumed. As :he a=oun: of dung 
burned increzies, !:od oroduc.in will.fall unless ar'idi~ia. 
-and ener;y incens:e-fer:-ilizers are subs:i:u:ed.8 9 

It would seem :haz -any countries are foll:-.ving .ndia's 
path toward defores:a:ion. S:qer"s escina:e chat Senegal 
will be bare of :tees in 30 7ears, E:hioTia in .0, -u-un.n 
seven.90 Ninety partant of wood consu.ed annua:_" in devel

89. Dunkerl:,, .oy, e: al., A Report to the :;Orl 3ank, Chap
car "ZZ, October 197,a. 

90. F ench, 0., "T:e _re'-ocd ?roblem in -.:ica," ?.a-or: on 
the Ai."ia 3ureau Fi-ew-c' Conference, :;ash_-;::-., D.Z., 
USA=, Augus: 1 3, ...e. 

Best A..V Z;ument
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oping countries is used as fuel.9 1 Reasons for this alarming
 

increase in the use of forest reserves are largely related to
 

the population increase both directly in increased cutting
 
and indirectly as more land is cleared for agricultural crops
 
to feed the growing populations. Improved health mesures
 
have opened up river valleys in Africa and the Terai in Nepal
 
to settlers, also reducing forests and exacerbating erosion.
 

As available resources drop, the time consumed in gath
ering fuel increases. In India it has been stated that one 
person in a family of five must spend full-time gathering 
dung, firewood, and refuse.92 Even higher estimates apply to 
Tanzania.93 Such time requirements encourage larger family 
size, for children help the family more than they cost. 

When one examines the use to which this energy is put,
 
it appea-s that some 40 to 50 percent of the total energy
 
consumed in rural areas is used in cooking alone.94 In the
 
case of India, for example, this leads to the conclusion
 
that approximately one-fourth of the country's total energy
 
budget is used in rural areas just for cooking, while rural
 
Bangladesh uses about 40 percent of that country's total na
tional energy budget just to cook food. 95
 

The urban poor must also eat, yet their energy consump
96 As
tion is estimated as lower than that of the rural poor.


much as one-third of the family's budget may go for fuel in
 

91. World Bank, Forestry Sector Policy ?aoer. Washington, D.C.
 
February 1978.
 

92. ahajani, A., Energy Policy for the Rural Third World.
 
London: International Institute for Environment and Develop
ment, 1976.
 

93. USAID, Environmental and Natural Resource Management in
 
Develoning Countries, A Report to Congress, Washington, D.C.,
 
February 1979, Vol. I, p. 13.
 

94. Pimentel, D., et al., "Energy Needs, Uses and Resources
 
in the Food Systems of Developing Countries," Report of a
 
workshop held at the College of Agriculture and Life Sciences,
 
Ithaca: Cornell University, December 1977.
 

95. Revelle, R., "Requirements for Energy in the Rural Areas
 
of Developing Countries." In Brown, Norma L., ed., Renewable
 
Energy Resources and Rural Anolications in the Develoning
 
World. Boulder: Westview 1'ress, 1978.
 

96. Dunkerly, op. cit., p. 28.
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,he Sahelian countries. One study states that "to obtain the 
same amount of usable energy which can bo. purchased in tha 
U.S. for about $1.30, a charcoal burnig family in Addis 
Ababa may have to spend 

about $9.00."'9 

As the worldwide energy crisis has engendered a new look 
at renewable energy resources, some interest is being direct
ed coward improving both the supply of fuel and Lhe efficien
cy of its use. Mud and sand "Lorena" stoves have cut fire
wood use in half in Guatemala.98 But experiments in Mali sug
gest thaL the tradicional three stones and open fire is still 
the mot efficient cooktng method for local food. Pressed 
rice husks are being marketed; improved methods of making 
charcoal are being developed; brojas is being produced in 
many village plants. 

Reforestation projects are being upgraded and new plant
 
and tree varieties tried. Biomass plantations --ill be tried
 
in the -hilippines; this fuel wi.l go for large electrical
 
installations as well as for local needs. Small hydro plants
 
may reduce the erosion in Nepal caused by overctting of
 
trees for firewood. Solar water heating can reduce other
 
fuel usage by a third in Gambia. Solar dryers, solar water
 
pumps and purifiers, and solar sprayers are all in various
 
stages of production. Uses for windpower are being expanded
 
as styles and capabilicias are the subject of e.periments.
 

Technology turns to che energy crisis. Will development
 
once again have an adverse impac: on poor women? Improved
 
access to fuel supplies will cer:ainly lesser the drudgery of
 
daily living if the women can afford the net fuel or the new
 
stove. Economics is not :he only determinin6 factor in the
 
adoption of new technology. Taste, ease of preparation, even
 
the sociability of the kitchen, must be taken into account.
 
Yet shortage of fuel has already changed diets in Guatemala,
 
where many families can no longer afford fuel for the long 
cooking of beans. Such variables can only be learned at the
 
project site. This was recognized by the participants at the
 
AAAS Workshop on -7men and Deveicpment sponsored by the U.S.
 
Deparcment of Scate to develop recommendations for the U.N.
 
Conference on Science and Technology for Deveioonent meeting
 
in Vienna in August 1978. The Workshop recommended chat the
 
United Nations sponsor worldwide pilot projfc:s, one in each
 
major region of the developing wrld, focusfing on household
 
energy. And because household is clearly ;women's issue,
 

97. USAID, ip. cit., p. 12.
 

98. Evans, lanto, Lorena Owner-Built Scoves. A Volunteers in
 
Asia Publication, January 1979.
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women's views and women's groups must be involved at every 
phase of study and ims)lmentation. 

A similAr -ecomnendation was put forward hv the work.Lag 
group on L.wirgy for Rural Requirements, part of a UNIDO In
ternational Forum on '.ppropriate Industrial Technolcgy w.hich 
met in New 1~1 4i in November 1978. 

(Ilt is the women of the developing world who are 
most concerned with the problems of energy supply 
and use, because it is they who do the cooking and, 
in -ost countries, gather the fuel. Furthermore, 
i is usually the women who draw and carry the 
water for domestic use. Thus, although action 
programmes undertaken to meet the energy problems 
of rural areas must involve people at the village 
level during planning and implementatcin, their 
impact on women must be taken into account and 
indeed, should not be planned ov'implemented with
out the significant involvement of women at both 
the planning level and the village level. 9 9 

Conclusion
 

Women's traditional economic contribution to the surviv
al of their families is being eroded by technology. Often 
that technology can free women from back-breaking ari time
consuming labor. But without income, the wcmaa ca.not afford 
the nzw technology. Without time, the woman cannot try her
 
hand at new economic activities, much less improve the health
 
of herself and hei family or attend literacy classes. The
 
vicious circle must be broken. Technology is part of the
 
problem and part of the solution.
 

99. UNIDO, Draft Report, Chapter XI, pp. 71-72. 


